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$EVWUDFW
&RDWKDQJHU GLHV DUHZLGHO\ XVHG LQ WKH H[WUXVLRQ RI SODWH DQG VKHHW VLQFH LW FDQ DFKLHYH XQLIRUPYHORFLW\ DWWULEXWLRQ RQ WKH
RXWOHWDFFRUGLQJWREDODQFLQJWKHGLVWULEXWLRQRIIORZWKURXJKWKHGLH$IDLOXUH$%6H[WUXVLRQGLHRIDSHWURFKHPLFDOFRPSDQ\LV








7KH SODVWLF SODWH DQG VKHHW DUH RIWHQ PDQXIDFWXUHG E\ WKH VRFDOOHG FRDWKDQJHU GLH ZLWK IODW FKDQQHO DQG
GHFUHDVHGPDQLIROGUDGLXVDORQJ WKHZLGWKGLUHFWLRQZKLFKFUHDWHDXQLIRUPGLVWULEXWLRQRIPHOWDQGJHWXQLIRUP
WKLFNQHVV RI SURGXFW WKH ODUJH GLIIXVLRQ DQJOH LQ WKH IDQ W\SH DUHD VWUHQJWK GLH¶V IXQFWLRQRI GLIIXVLQJPHOW DQG
PDNH LWPRUH VXLW IRU WKH H[WUXVLRQ RIZLGH SODWH DQG VKHHW>@+RZHYHU H[DFWPDWKHPDWLFDO GHVLJQ RI GLH DQG
DQDO\VLVRIYLVFRHODVWLFIORZLQWKHGLHLVUHDOO\DFKDOOHQJHWDVNEHFDXVHRIWKHFRPSOH[LWLHVZLWKJHRPHWULFDODQG
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GLH DQG WKH HIIHFWV RI WKH VSLQQHUHW SODWH RQ WKH YHORFLW\ GLVWULEXWLRQ DVZHOO DV WKH RSWLPL]DWLRQ RI WKH GLHZHUH
VWXGLHGEDVHGRQILQLWHHOHPHQWVLPXODWLRQ>@
3UHVVXUHDQGYHORFLW\DUHWKHPRVWLPSRUWDQWIDFWRUVGXULQJWKHGHVLJQDQGDQDO\VLVRIGLH7KHSUHVVXUHGURSLQ
GLHFDYHFRXOG UHDFK WZHQW\03DZKLFKKDVJUHDW LQIOXHQFHRQ WKH VHDOLQJSHUIRUPDQFHDQG OLIHF\FOHRIGLH WKH
XQLIRUPYHORFLW\RQWKHRXWOHWLVHVVHQWLDOUHTXLUHPHQWIRUJRRGTXDOLW\SURGXFW6RWKHGHVLJQHUVVKRXOGGHFUHDVHWKH

































p W    
GG
  
  DW K J 
G JGG JG




















K K K K O J



























1422   H.H. Wang et al. /  Procedia Engineering  130 ( 2015 )  1419 – 1424 










3RO\IORZ LV D FRPSXWDWLRQDO IOXLG G\QDPLFV &)' SURJUDPZKLFK H[SHUWLVH LQ VLPXODWLQJ DSSOLFDWLRQVZKHUH
YLVFRXVDQGYLVFRHODVWLFIORZVSOD\DQLPSRUWDQWUROHEDVHGRQILQLWHHOHPHQWPHWKRGLWKDVVWURQJDELOLW\RIVROYLQJ
QRQ1HZWRQLDQ QRQOLQHDU SUREOHP ZKLFK PDNH LW ZLGHO\ XVHG LQ LQGXVWU\ HVSHFLDOO\ LQ SRO\PHU DQG UXEEHU
SURFHVVLQJIRRGUKHRORJ\JODVVZRUNIXUQDFHVDQGPDQ\RWKHUUKHRORJLFDODSSOLFDWLRQV>@
%RXQGDU\FRQGLWLRQVZHUHLPSRVHGWRWKHQXPHULFDOPRGHODFFRUGLQJWRWKHIORZFKDUDFWHULVWLFVLQWKHGLHFDYH




6.1. Velocity analysis on the outlet 
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HQG RI PDQLIROG DQG VOLW FKDQQHO IRU WKH FRQYHQLHQFH RI GHVLJQ DQG PDQXIDFWXUH WKH UHDVRQ ZK\ WKH YHORFLW\
VXGGHQO\GURSWR]HURLVWKDWWKHQRQVOLSERXQGDU\FRQGLWLRQZDVDSSOLHGRQWKHFRQWDFWVXUIDFH
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6.2. Analysis of stagnation flow  
,QDGGLWLRQWRWKHXQLIRUPYHORFLW\GLVWULEXWLRQRQWKHRXWOHWZKHWKHUWKHIOXLGPLFURHOHPHQWVIORZLQWRWKHGLHDW
WKHVDPHWLPHFDQH[LWIURPWKHGLHVLPXOWDQHRXVO\DOVRPDNHJUHDWFRQWULEXWLRQWRWKHSURGXFWTXDOLW\IRULWZLOO
OHDGWR WKHGLIIHUHQFHLQFRORXUDQGPHFKDQLFDOSURSHUWLHVRI WKHILQDOSURGXFWVGXHWR WKHGHJUDGDWLRQRISRO\PHU
ZKLFK VWD\ LQ WKH GLH ZLWK KLJK WHPSHUDWXUH IRU ORQJHU WLPH>@ 6R WKH VWDJQDWLRQ IORZ LV VRPHWKLQJ FDQQRW EH
QHJOHFWHGGXULQJWKHGHVLJQDQGDQDO\VLVRIGLH
5HIHU WR WKH GHILQLWLRQ RI VWDJQDWLRQ IORZ LQ WKH OLWHUDWXUH >@ VHW ILYH SHUFHQW RI WKH PD[LPXP YHORFLW\ DV
VWDJQDWLRQYHORFLW\EXWWKHVWDJQDWLRQVL]HRIIORZILHOGKHUHLVPHDVXUHGLQWHUPVRIWKHSHUFHQWDJHRIYROXPHWKDW










6.3. Analysis of pressure  
7KHPD[LPXPDOORZDEOHSUHVVXUHGURSRIWKLVNLQGRI$%6DWWKH\LHOGRINJKULV03D,QRUGHUWRJDLQD















1424   H.H. Wang et al. /  Procedia Engineering  130 ( 2015 )  1419 – 1424 
7KHSUHVVXUHGURSDORQJWKH\D[LVLVXQLIRUP)LJDQGWKHSUHVVXUHGLVWULEXWLRQXQLIRUPLW\FRHIILFLHQWLV
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